Glomerular filtration rate and the kinetics of 123I-metaiodobenzylguanidine.
We have recently reported evidence that the calcium antagonist nifedipine can improve the tumour retention of 131I-metaidobenzylguanidine (131I-MIBG) in patients with malignant phaeochromocytoma. During studies of the pharmacological modification of tumour MIBG kinetics, it is important to distinguish clearly between a direct effect on MIBG cellular retention by a pharmaceutical, and secondary effects due, for example, to a change in glomerular filtration rate (GFR). In order to provide the fundamental kinetic data required for the numerical modelling of the effect of nifedipine on tumour MIBG kinetics, we have investigated the influence of GFR on MIBG plasma and renal kinetics. The 123I-MIBG plasma curve and MIBG renal plasma clearance rate were studied in ten patients, ranging from subjects without biochemical or scintigraphic evidence of phaeochromocytoma to individuals with widely disseminated metastatic disease. GFR was measured using the 99mTc-DTPA plasma clearance method. In four cases, the studies were repeated with the patients taking oral nifedipine. Statistically significant correlations were found between GFR and the MIBG plasma concentration. MIBG renal plasma clearance rate and the early (0 to 5 min) renal excretion of MIBG. The data permit the evaluation of the plasma integral during the first few min following bolus injection, a quantity important in the numerical modelling of tumour kinetics. GFR was found to have a major influence on whole-body MIBG kinetics, but there was also evidence of the effect of the metastatic tumour burden.